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Abstract

Volatile organic compounds (VOCs) are a significant source of atmospheric pollution, with their emissions causing environmental
issues such as ozone pollution and smog that threaten human health. This paper systematically analyzes the fundamental principles
of NTP-catalyst synergistic degradation of VOCs. The process optimization study is conducted from three dimensions: operational
parameters (discharge power, space velocity, initial VOC concentration, humidity), catalyst optimization (active components, support
materials, preparation processes), and reactor structure (discharge configuration, catalyst loading method). Typical cases including
benzene series compounds and coating exhaust gases were used to validate the optimized effects. Results show that the optimized
process can achieve a VOCs degradation efficiency exceeding 95%, reduce energy consumption by 20%-30%, and control byproduct
Os concentration below 0.1 mg/m?, providing an efficient and low-consumption technical pathway for industrial-scale VOCs treatment.
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